Isolation of a potential anchoring motif based on proteome analysis of Escherichia coli and its use for cell surface display.
For bacterial cell surface display, the target protein needs to be linked to an anchoring motif, and it is essential to choose an appropriate anchoring motif for efficient and stable display of the protein on the cell surface. To isolate a potential anchoring motif that would allow a stable and enhanced display of target proteins on the surface of an Escherichia coli host, we analyzed the outer membrane proteome of E. coli. On the basis of this proteomic analysis, the outer membrane protein X (OmpX), which has a small, monomeric β-barrel structure and is highly expressed, was selected as a potential anchoring motif. The role of OmpX as an anchoring motif for cell surface display was demonstrated using three important industrial enzymes: endoxylanase, lipase, and alkaline phosphatase. Two different positions (Lys(122), Val(160)) in the extracellular loops of OmpX were examined for C-terminal fusion, and the biological activities and localization of the displayed enzymes were analyzed. All three enzymes examined were efficiently displayed on the E. coli cell surface with high activity. These results reveal that the use of OmpX as an anchoring motif is an efficient method to display functional enzymes on the surface of an E. coli host.